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METHOD AND APPARATUS FOR DISPLAYING 
CHANNEL IDENTIFICATION INFORMATION 

TECHNICAL FIELD 

The present invention generally relates to a subscrip 
tion television system and, more particularly, to a 
method and apparatus for displaying channel identifica 
tion information such as CBS, NBC, and ABC when a 
subscriber selects a channel for viewing on his or her 
television. 

BACKGROUND OF THE INVENTION 

As the cable industry has grown, cable operators are 
continuing to configure their systems to offer more 
channels having programming for both general and 
targeted audiences. Some systems now offer more than 
one hundred different channels. Not surprisingly, one of 
the most frequent actions performed by a television 
viewer is channel selection and changing. Thus, a 
viewer may consult a programming guide and select a 
desired program for viewing or may switch around to a 
number of channels until finding a program for viewing. 

Each system operator of a cable system sets up the 
relationship of channel numbers to program sources in a 
different manner and program guides utilized by sub 
scribers are set up according per network in units of 
time. Thus, it is desirable that a viewer by provided 
some information about the channel he or she is view 
ing. To this end, subscriber converters in cable televi 
sion typically include a display such as an LED display 
which indicates the channel number associated with the 
channel selected by a viewer. Similarly, many televi 
sions now include the capability of displaying the chan 
nel number at, for example, the upper right corner of 
the screen, when a channel is tuned. However, while 
this feedback may indicate to a viewer which channel 
number has been tuned, it provides no indication of the 
program on the channel or its origin. A viewer must 
utilize a program guide, for example, to ascertain infor 
nation about the program or rely on memory as to 
which channel numbers are associated with MTV, 
CBS, NBC, etc. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a method and apparatus for providing chan 
nel identification information such as network and local 
station identifiers when a viewer selects a channel for 
viewing. 

It is another object of the present invention to over 
lay channel identification information such as network 
and local station identifiers on the video portion of a 
channel displayed on a television when the channel is 
selected by a subscriber. 

It is another object of the present invention to pro 
vide channel identification information on a display 
such as an LED display of a subscriber terminal utilized 
by a subscriber in a subscription television system. 

In accordance with the present invention, a sub 
scriber terminal includes a receiver for receiving a tele 
vision signal including video, audio, and data informa 
tion. A channel of the television signal may be selected 
for display on the television. A memory stores channel 
identification information such as channel identifiers. 
The channel identifiers include at least one display char 
acter. A processor establishes a relationship between 
channel identification information and channel numbers 
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2 
associated with channels of the television signal. An 
on-screen display control circuit controls the display of 
character information on the television and has the 
capability of overlaying the channel number and the 
channel identification information on the video portion 
of a selected channel displayed on the television for a 
predetermined period of time. Alternatively or addi 
tionally, the channel identification information may be 
displayed on a display such an LED display of a sub 
scriber terminal. 

This arrangement displays to a viewer information in 
addition to channel number of the programming on a 
particular channel. Thus, not only does a viewer know 
he or she has selected channel 2, but is also informed 
that this channel is CBS for example. This is of great 
benefit to viewers since they may know the source of 
the program they are looking for, but not the channel 
number on which it is found. Thus, for example, a sub 
scriber may know that Monday Night Football is 
shown on Monday nights on ABC at 9:00, but not know 
which channel number carries ABC programming in 
the system in which he is a subscriber. 
Also in accordance with the present invention, a 

headend includes a transmitter for transmitting a televi 
sion signal including video, audio, and data information. 
Channel identification information such as channel 
identifiers is generated. Each channel identifier includes 
at least one display character. A relationship is estab 
lished between the channel identification information 
and channel numbers associated with channels of the 
television signal. The relationship is converted to data 
for transmission to the subscriber terminal. 

This permits a system operator to generate and down 
load channel identification information which may be 
displayed on a television at a subscriber location. In 
particular, it permits a system operator to provide local 
channel identification information relating to local 
channels and to associate the local channel identifica 
tion information and channel identification information 
which may be provided in memory of a subscriber ter. 
minal with channels numbers of the channels in the 
system. A system operator may also download a pro 
gram schedule against which a real time clock is com 
pared. Thus, when a subscriber tunes a particular chan 
nel at a particular time, he may be provided with an 
indication of the title of the program which he is view 
ling. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and 
many of the attendant advantages thereof will be 
readily obtained as the invention becomes better under 
stood by reference to the following detailed description 
when considered in connection with the accompanying 
drawings. 
FIG. 1 is a block diagram of a headend for an in-band 

cable television system which may be used to imple 
ment the present invention. 

FIG. 2 is block diagram of scrambler 204fshown in 
F.G. 1. 
FIG. 3 is a block diagram of a baseband subscriber 

terminal which may be used to implement the present 
invention. 
FIGS. 4A(1) and 4A(2) are block diagrams of the 

on-screen display control of FIG. 3. 
FIGS. 4B illustrates memory locations of RAM of 

the on-screen display of FIG. 4A. 
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FIG. 4C illustrates the configuration of the on-screen 
display. 
FIG. 5 illustrates a transaction sent from the headend 

to the subscriber terminal to provide an channel identifi 
cation information. 

FIG. 6 illustrates a transaction sent from the headend 
to the subscriber terminal to establish a relationship 
between channel numbers and channel identifiers. 

FIG. 7 illustrates the process of displaying character 
identification information in accordance with the pres 
ent invention. 

FIG. 8 illustrates an overlay indicating the time, 
channel number, and channel identification information. 
FIG. 9 is a front view of a subscriber terminal having 

a keyboard and having a display in accordance with the 
present invention. 
FIG. 10 illustrates a barker screen utilizing channel 

identification information. 
FIG. 11 illustrates a keyboard for remote control 412. 
FIG. 12 illustrates a memory configuration for gener 

ating a display of program identifiers such as program 
titles. 

FIG. 13 illustrates an overlay indicating the time, 
channel number, channel identification information, and 
program identification information in accordance with 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 is a block diagram of a subscription television 
system in which the the present invention may be imple 
mented. Billing computer 201 includes a subscriber 
database and generates a monthly bill for the subscrib 
ers in the system based on level of service and any pay 
per-view and impulse pay-per-view purchases. System 
control computer 202 such as an HP-1000 is interfaced 
to billing computer 201. System control computer 202 
receives transactions such as authorization transactions 
from billing computer 201 and formats and forwards 
transactions to headend controller 203 and addressable 
transmitter (ATX) 208. System control computer 202 
also generates system set-up parameters such as scram 
bled channels. System control computer 202 configures 
tuning frequencies of the channels provided to the sub 
scribers and controls on-screen display as described in 
greater detail below. A system control computer inter 
face is responsible for gathering and appropriately rout 
ing the data leaving the system control computer 202. 
Out-of-band data is sent to addressable transmitter 208 
and in-band data is sent to headend controller 203. 

Addressable transmitter 208 transmits data to out-of 
band subscriber terminals via a dedicated FM data 
channel such as a 108.2 megahertz data channel in the 
cable television distribution system. This channel, 
known as the data carrier, is used to transmit both ad 
dressable commands intended for a particular out-of 
band subscriber terminal and global commands in 
tended for all out-of-band subscriber terminals in the 
system. Out-of-band subscriber terminals contain a re 
ceiver that is listening to the commands sent over this 
data channel. Unlike the in-band transactions described 
in detail below below, out-of-band subscriber terminals 
receive data over this channel no matter what channel 
the subscriber terminal is tuned to. 
Headend controller 203 is coupled to system control 

computer 202 and formats system control computer 
transactions for scramblers 204a-204f Headend con 
troller 203 stores all transactions and has the ability to 
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4. 
perform continuous refreshes. The requirement to con 
stantly, repetitively and efficiently transmit the informa 
tion base arises since there is no permanently tuned data 
channel for in-band data transactions. Thus, all informa 
tion flow to the in-band subscriber terminals is subject 
to the indeterminate availability of a data path to the 
in-band subscriber terminals. However, to further com 
plicate matters, some of the information is real time 
critical, i.e. it may pertain to events that currently in 
progress or it may be critical to maintenance or service 
changes. Other information, although less time critical 
in nature, may be of considerable value. Some informa 
tion is pertinent only to certain of the data streams while 
certain information causes a write to nonvolatile mem 
ory in the in-band subscriber terminals and must be sent 
at minimal intervals. 

Different groups of data are transmitted on a serial 
data channel from headend controller 203 to the scram 
blers. These data groups or data streams are: (1) OFF 
channel data, (2) barker channel data, (3) pay-per-view 
(PPV) channel data, (4) premium channel data, (5) 
scroll channel data, and (6) message channel data. Ref 
erence should be made to U.S. Pat. No. 5,058,160, in 
corporated herein, for details of data streams (1)–(4). 
Data streams (5) and (6) relate to the communication of 
message information from a system operator to sub 
scribers and are discussed in greater detail in a con 
monly assigned application Ser. No. 07/799,987 entitled 
"Method and Apparatus for Providing Message Infor 
mation to Subscribers in a Cable Television System" 
filed Nov. 29, 1991 and incorporated herein by refer 
ence. Each data stream has a unique group address that 
is received only by scramblers having a matching ad 
dress. For instance, premium channel data may have a 
group address of 01, and therefore all scramblers on 
premium channels should have a group address of 01. 
Headend controller 103 determines which data is output 
in each data stream. In an alternative embodiment, 
scroll channel data and message channel data may be 
provided to scramblers 204e and 204f on a separate 
channel in order to maintain a high data rate for the 
information in data streams (1)–(4). 

Scramblers 204a-204f are coupled to headend con 
troller 203 and may be used to selectively scramble 
television signals for improved security in a subscription 
television system that is equipped with appropriate 
descramblers. The video, for example, may be scram 
bled in any manner known in the art including sync 
suppression and video inversion. For illustrative pur 
poses only, it is assumed that scramblers 204a-204f 
respectively correspond only to data streams (1)–(6) 
identified above. The outputs of scramblers 204a-204f 
are respectively supplied to modulators 205a-205f. The 
outputs of modulators 205a-205fare supplied to com 
biner 206 which outputs a television signal for distribu 
tion over distribution system 208 to both in-band sub 
scriber terminals 209 and out-of-band subscriber termi 
nals 210. Data from scramblers, e.g., 204a, can also be 
provided to data inserter 207 for the transmission of 
in-band data on non-scrambled channels, 
FIG. 2 is a block diagram of scrambler 204fshown in 

FIG. 1. Scrambler 204f receives message channel data 
from headend controller 203. The message channel data 
includes character information for display screens 
which may be addressed to one or more subscriber 
terminals for display on an associated television. Scram 
bler 204f includes data circuitry 301, digital circuitry 
302, analog circuitry 303, and video inversion circuitry 
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304. Data circuitry 301 includes line interfaces 305 and 
306, synchronous data link control (SDLC) 307, micro 
processor 308, and digital circuit interface 309, SDLC 
307 controls communication via line interface 306 be 
tween scrambler 204f and headend controller 203. Mi 
croprocessor 308 receives and processes information 
from SDLC 307. Information such as message informa 
tion is stored in non-volatile message memory of micro 
processor 308. To ensure sufficient memory for message 
data, there is preferably at least 128K of non-volatile 
message memory, Read/write memory of microproces 
sor 308 stores temporary information. Interface circuit 
309 interfaces the data circuitry 301 to the digital cir 
cuitry 302. 

Digital circuitry 302 includes interface circuit 310, 
phase locked loop 311, microprocessor 312, inversion 
control circuit 313, video attenuation logic 314, timing 
and tag information generator 315, digitized pulse gen 
erator 316, and parameter selection circuit 317. Inter 
face circuit 310 interfaces digital circuitry 302 with data 
circuitry 301. Microprocessor 312 controls all essential 
functions and features of scrambler 204f Microproces 
Sor 312 extracts and processes message data from the 
data circuitry 301 and controls the scrambling modes of 
the system. Digitized pulse generator 316 generates the 
specific pulses placed on the sound carrier via the ana 
log circuitry under the control of microprocessor 312. 
These pulses represent authorization and control infor 
mation, descrambling information including timing 
pulses, and message information. Microprocessor 312 is 
also coupled to parameter selection circuitry 317 which 
may be a front panel display and keyboard which per 
nits an operator to select various modes of operation, 
e.g., scrambling. 
Analog circuitry 303 includes AM modulator 318, 

video attenuation circuitry 319, low pass filter 320, 
buffer amplifier 321, scene illumination detector 322, 
and synchronization separator 323. AM modulator 318 
modulates the pulses from pulse generator 316 onto an 
audio IF signal from modulator 205f and outputs the 
modulated signal to modulator 205f. Video attenuation 
circuitry 319 selectively provides sync suppression type 
scrambling and attenuates a video IF signal from modu 
lator 205funder the control of video attenuation logic 
34. 

Baseband video input is filtered with low pass filter 
320 which may be a sharp cut-off phase equalized low 
pass filter. Low pas filter 320 removes high frequency 
noise that can interfere with the baseband video. After 
filtering, the video is amplified back to its original level 
by video amplifier 321. Sync separator 323 extracts 
synchronization information which is then sent to mi 
croprocessor 312 to provide timing information such as 
composite and vertical sync and add/even field indica 
tion. Scene illumination detector 322 determines the 
average luminance level of a scene, which level is sup 
plied to and A/D converter of microprocessor 312. 
Microprocessor 312 uses this luminance information to 
detect scene changes in order to determine when scram 
bling modes may optimally be changed. The composite 
synchronization signal is supplied to the input of phase 
locked loop (PLL) 311. Phase locked loop 311 locks the 
system clock to the line rate. 
The baseband video signal from amplifier 321 is also 

supplied to video inversion circuitry 304. Video inver 
sion circuitry 304 includes automatic gain control 
(AGC) and DC clamping circuitry 324, split sync gen 
erator 325, and video inversion circuit 326. The AGC of 
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6 
circuit 324 adjusts the incoming signal to a predeter 
mined value such as 1 V peak to peak. The DC clamp 
ing of circuitry 324 forces the bottom of the sync tip to 
be at ground. The output of circuitry 324 is supplied to 
a split synchronization circuit 325. The details of split 
synchronization circuitry is discussed in detail in com 
monly assigned U.S. Pat. No. 4,924,498, incorporated 
herein by reference. The output of split synchronization 
circuitry 325 is provided to inverting circuitry 326 for 
inverting the baseband video about an inversion axis. 
Inversion is controlled in accordance with signals from 
inversion control circuit 313. 

Scrambler 204e receives scroll channel data from 
headend controlled 203. The scroll channel data in 
cludes character information which defines barker 
screens which have been designed by the system opera 
tor on system control computer 202. Scrambler 204e is 
configured in the same manner as scrambler 204f but 
need not include a 128K memory. Rather, a 32K of 
non-volatile memory may be utilized. Scramblers 204e 
and 204f respectively store the scroll channel data and 
message channel data and continuously output the data 
on the corresponding scroll and message channels. 
Since the scroll channel data and the message channel 
data preferably define a plurality of barker and message 
screens, the stored data is output in a loop. Thus, if there 
are 8 barker screens, the information for the first screen 
is followed by the information for the second screen and 
so on. When the information for the eight screen is sent, 
it is followed by the information for the first screen. A 
similar loop is established for the message channel data. 
Details of scramblers 204a-204d may be found in the 
above-identified U.S. Pat. No. 5,058,160. 

FIG. 3 is a block diagram illustrating the components 
of a subscriber terminal 209 in accordance with the 
present invention. Although the subscriber terminal is 
described below as a baseband subscriber terminal, it 
will be apparent that other subscriber terminals such as 
RF subscriber terminals may be utilized. The signal 
from distribution system 208 is supplied to up/down 
converter 401. Up/down converter 401 uses a phase 
locked loop under the control of data and control cir 
cuit 402 to convert a selected RF input signal to a 4.5 
megahertz signal. Filter 403 such as a SAW filter filters 
the signal. Demodulating and descrambling circuitry 
404 demodulates and descrambles the filtered signal 
under the control of data and control circuit 402. De 
modulating and descrambling circuitry 404 also per 
forms pulse detection to recover the data modulated 
onto the audio carrier. The data is supplied to data and 
control circuit 402. Volume control of the audio is per 
formed by demodulating and descrambling circuitry 
404 under the control of data and control circuit 402 
and microprocessor 410 as described in U.S. Pat. No. 
5,054,071, incorporated herein by reference. 
The output of demodulating and descrambling cir 

cuitry 404 is an unscrambled baseband video signal 
which is supplied to on-screen display control circuit 
406. On-screen display control circuit 406 is preferably 
a Mitsubishi M50556 on-screen display controller. On 
screen display control circuit 406 selectively generates 
on-screen character displays in place of or overlaid on 
the video signal. Modulator 407 converts the signal 
containing the video, audio, and/or characters from 
display control 406 on channel 3/4 which is supplied to 
television 408. 

Microprocessor 410 controls the overall operation of 
subscriber terminal 400. Keyboard 411 on a front panel 
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of the subscriber terminal generates subscriber supplied 
signals for channel tuning, volume level, and the like 
which are supplied to microprocessor 410. Remote 
receiver 415 receives commands from IR remote 412, as 
is well known in the art, and provides the commands to 
microprocessor 410. Reset circuitry 416 resets micro 
processor 410 and/or data and control circuit 402 to 
ensure proper operation of the system if there have been 
power failures, power surges, and the like. When key 
board 411 or IR remote 412 is utilized to select a chan 
nel, microprocessor 410 instructs data and control cir 
cuit 402 to appropriately control up/down converter 
401 to tune the selected channel. Data and control cir 
cuit 402 utilizes recovered descrambling data to gener 
ate appropriate control signals, e.g. inversion control 
and sync restore signals for descrambling the input 
television signal. Microprocessor 410 determines 
whether data and control circuit 402 carries out de 
scrambling on the basis of authorizations downloaded 
from system control computer. LED display 413 dis 
plays channel numbers and diagnostics. NVM 414 
stores data, e.g., authorizations, terminal configurations. 
Subscriber terminal 400 may optionally include IPPV 
module 417. Module 417 allows the subscriber to autho 
rize his or her subscriber terminal to receive a pay-per 
view event, store the data associated with the purchase 
of that event in non-volatile memory, and transmit the 
data to the system operator via a telephone return path 
or an RF return path. The subscriber is then billed for 
the purchased events. 

FIGS. 4A(1) and 4A(2) are functional block diagrams 
of the Mitsubishi M50456 on-screen display control 
circuit. The on-screen display control includes charac 
ter ROM 501 for storing a character set. In a preferred 
embodiment, character codes for generating the follow 
ing sixty four characters are stored in character ROM 
50: 
a blank character 
capital letters A-Z 
cursor-icon 
numbers 0-9 

(Pound sterling) 
blank volume level 
four volume level bars 

single character Am Pm Ch 
Display RAM 502 is set with data from microprocessor 
410 via serial input SIN to generate on screen displays 
using these sixty four characters. This data may be pro 
vided from a number of sources. A first source is mes 
sage data from message channel data scrambler 204f. A 
second source is scroll channel data from scroll channel 
data scrambler 204e. A third source is barker data from 
ROM 420 of subscriber terminal microprocessor 410. 
Another source of display information is menu screen 
information stored in microprocessor ROM 420. The 
use of such memory screens is described in greater 
detail in a commonly assigned application Ser. No. 
07/800,836 "Method and Apparatus for Providing an 
On-Screen User Interface for a Subscription Television 
Terminal' incorporated herein by reference. Reference 
may also be made to Scientific Atlanta Publication No. 
69P283Z entitled: Model 8600 Set Top Terminal User's 
Guide' available from Scientific Atlanta and incorpo 
rated herein. Display RAM 502 includes 240 memory 
locations for characters to be displayed on television 
408. As shown in FIG. 4B, each memory location in 
cludes a blinking bit which determines whether the 
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character is blinking, character color bits which deter 
mine the color of the character, and a character code 
identifying one of the characters stored in ROM 501. 
The configuration of the on-screen display is shown in 
FIG. 4C and can be seen to consist of ten rows of 
twenty four characters each. The information in display 
RAM 502 determines what appears at each of the screen 
positions 1-240. 
These are three modes of on-screen display control 

circuit. The first mode simply provides the video of a 
selected channel. The second mode is a video overlay 
mode in which character information is overlaid on the 
video of a selected channel. The second mode may used 
for example to display time, channel number, and chan 
nel identification information when a subscriber tunes 
to different channels. The third mode is a character 
mode in which character information is presented on a 
plain background. This mode is preferably used for 
messages, for example. 

In accordance with the present invention, channel 
identification information is used to identify cable chan 
nels. The channel identification information utilizes one 
or more of the characters from the character set stored 
in character ROM 501. Preferably, the channel identifi 
cation information is a three or four character channel 
identifier identifying the source or origin of the pro 
gramming on the selected channel. Examples of channel 
identifiers are ABC, CBS, NBC, MTV, TBS, etc. Pref 
erably, each subscriber terminal channel number has a 
channel identifier associated therewith. Of desired, one 
or more channel numbers may be assigned a blank chan 
nel identifier. To promote flexibility and to permit sys 
tem operators to set channel identifiers particular to 
their respective systems, a first set of channel identifica 
tion information is fixed in ROM 420 of microprocessor 
410 and a second set of channel identification informa 
tion may be downloaded to the subscriber terminal and 
stored in non-volatile memory 414. Each channel in the 
system is assigned a channel identifier number in order 
to establish a relationship between the channel number 
and the channel identification information. The assign 
ment is implemented by a transaction transmission 
downloaded from the headend. 
As noted, character identification information is 

stored in ROM 420 of microprocessor 410. Preferably, 
this information includes a set of channel identifiers 
identifying sources or origins of programming widely 
available on cable systems. In preferred embodiment, 
the following character identifiers are stored in micro 
processor ROM. The number preceding each identifier 
is referred to as the channel identifier number. 

0 "This channel is not transnitted on the cable.' 
1 A&E 22 LRN 43 BRAV 
2 AMC 23 MAX 44 CVS 
3 BET 24 MTV 45 ACTS 
4. CMTV 25 NICK 46 WPIX 
5 CNBC 26 PLAY 47 TBS 
6 CNN 27 QVC 48 CITY 
7 CSP1 28 SHOW 49 EDUC 
8 CSP2 29 TMC 50 UNIV 
9 CVN 30 TNN S1 ABC 
10 DSN 31 TNT 52 CBS 

DISC 32 TRAV 53 FOX 
12 ESPN 33 TRIN 54 IND 
3 EWTN 34 USA SS NBC 
4 FAM 35 VH-1 56 PBS 
15 FNN 36 WISN 57 LOCL 
6 HBO 37 WEA 58 PUB 
17 HDLN 38 WGN 59 INFO 
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-continued 
8 HSN 39 WWOR 60 GUID 

19 NSP 40 PPV 6. CMOY 
20 LIFE 4 PPV1 62 MSG 
21 HTS 42 PPV2 63 "Blank" 

It will be readily apparent that other sets of channel 
identifiers and different numbers of identifiers may be 
utilized and the present invention is not limited in this 
respect. This set includes two special identifiers. Chan 
nel identifier number 63 is blank. This provides a system 
operator the option of not showing the channel identifi 
cation information for one or more channels. Channel 
identifier number 0 is used for channels which are not 
available in the system. Thus, if a system offers 50 chan 
nels, channel number greater that 50, e.g. 68 are as 
signed a channel identifier number of 0 in the channel 
map discussed below. 
A transaction transmission may be sent from the hea 

dend to the subscriber terminal to provide additional 
channel identification information. In a preferred em 
bodiment, up to thirty additional channel identifiers 
may be sent to a subscriber terminal. This transaction 
transmission allows system operators to provide, for 
example, channel identifiers particular to their systems. 
Thus, for example, a system operator in the Washing 
ton, D.C. area may include channel identifiers WDCA, 
WFTY, WRC, WTTG, WJLA, and WUSA to identify 
local channels. The transaction transmission takes the 
form shown in FIG. 5. That is, the transaction transmis 
sion includes an identifier number and the character 
codes for each of the characters in the corresponding 
channel identifier. Thus, referring to the example 
above, the transaction transmission may include identi 
fier 64 and the character codes for the letters WDCA, 
identifier 65 and the character codes for the letters 
WFTY, etc. This transaction may be sent globally in the 
System. When received, the information in this transac 
tion transmission is forwarded to microprocessor 410 
and then stored in non-volatile memory 414. 

In order to establish a relationship between the chan 
nel numbers and the channel identifiers stored in non 
volatile memory 414 and the ROM of microprocessor 
410, a transaction transmission such as that shown in 
FIG. 6 may be sent from the headend to the subscriber 
terminals. The transaction associates each of the chan 
nel numbers in the system with one of the identifier 
numbers. Again referring to the example above, channel 
number 20 may be associated with identifier 64. Identi 
fier 64 would then be used to find the channel identifier 
WDCA. This transaction transmission may be sent 
globally in the system. When received, the information 
in the transaction transmission is forwarded to micro 
processor 410 and then stored in non-volatile memory 
414. 
A channel may be selected by a subscriber using 

either keyboard 411 or IR remote 412. An exemplary 
subscriber terminal keyboard is illustrated in FIG. 9. 
Keys 901-910 are dual function keys. Thus, to select a 
channel, a subscriber presses CHAN key 900 followed 
by a desired channel number. If the CHAN key is not 
pressed, keys 901-910 perform other functions. Thus, 
the CH up-arrow and CH down-arrow keys may be 
used for incrementing and decrementing through chan 
nels. A schematic diagram of a keyboard for IR remote 
412 is shown in FIG. 11. Channel tuning using the IR 
remote may be carried out by entering the channel 
number using the number keys. Channels may also be 
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selected using the CH up-arrow and CH down-arrow 
keys. Pressing the LAST channel key tunes the channel 
previously selected and pressing the FAVORITE chan 
nel key tunes through a selection of stored favorite 
channels. 
The process of displaying character identification 

information is explained below with reference to FIG. 
7. When a subscriber selects channel X either using 
keyboard 411 or remote control 412, microprocessor 
410 determines the corresponding identifier number by 
examining the channel table of non-volatile memory 
414. If the identifier number is in the range 0-63, micro 
processor 410 examines ROM 420 to find the character 
codes corresponding to the channel identifier. If the 
identifier number is in the range 64-93, microprocessor 
410 examines non-volatile memory 414 to find the char 
acter codes corresponding to the channel identifier. 
The character codes thus generated are provided to 

on-screen display control circuit 406, along with the 
character codes corresponding to the capital letters CH, 
the subscriber selected channel number, and the time of 
day. The time of day is generated by a clock of the 
subscriber terminal which may be set by a transaction 
transmission from the headend to the subscriber termi 
nal. 

It will be assumed for the purposes of this discussion 
that the subscriber is authorized to view the selected 
channel. Thus, when the subscriber selects channel X, 
microprocessor 410 instructs data and control circuit 
402 to appropriately tune up/down converter 401. The 
tuned signal is filtered by filter 403 and provided to 
demodulating and descrambling circuit 404 for demod 
ulation and descrambling. Demodulating and descram 
bling circuit 404 recovers any data pulses and supplies 
them to data and control circuit 402. If appropriate, data 
such as authorizations are forwarded from data and 
control circuit 402 to microprocessor 410 for processing 
and/or storage in NVM 414. Since it is assumed the 
subscriber is authorized to view the selected channel, 
microprocessor 410 authorizes data and control circuit 
402 to descramble the selected channel, if it is scram 
bled, by appropriately controlling demodulating and 
descrambling circuit 404. The output of demodulating 
and descrambling circuit 404 is supplied to the CVIN 
input of on-screen display control circuit 406. 
The character codes for the time, channel number, 

and channel identification information are supplied to 
display data RAM 502. Using the character codes and 
the information stored in character ROM 501, charac 
ters indicating the time, channel number, and channel 
identification are overlaid onto the video. The overlay 
is shown in FIG. 8. After a predetermined period of 
time such as four seconds, the overlay is switched OFF. 

FIG. 9 illustrates display 413 which may be utilized in 
accordance with the present invention. Display 413 
may, for example, be a six character LED display and 
may be used to display channel identification informa 
tion. Thus, when a subscriber selects channel 20 either 
using keyboard 411 or remote control 412, micro 
processor 410 determines the corresponding channel 
identification information in accordance with the proce 
dure detailed above. Using this information, micro 
processor 410 controls LED display 413 to display the 
selected channel number (20) and the corresponding 
channel identification information (WDCA). If a four 
digit display is used, the channel identification informa 
tion may be displayed for a predetermined time period, 
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followed by display of the channel number. Alterna 
tively, the channel number may be displayed for a pre 
determined time period followed by display of the chan 
nel identification information. This feature may be used 
in place of or to supplement the on-screen display dis 
cussed above. 
The display of channel identification information is 

not limited to only when a subscriber selects channels 
for viewing. It may be presented at any desired time. 
Thus, another implementation of channel identification 
information is in displays of barker information. For 
example, if a subscriber were to select a channel which 
is available in the cable system, but for which the sub 
scriber is not authorized, microprocessor 410 supplies 
appropriate barker character information, channel num 
ber, the channel identification information correspond 
ing to the channel number, and background color infor 
mation to on-screen display control 406 to generate a 
barker as shown in FIG, 10. Additional details of bark 
ers screens may be found in the commonly assigned 
application Ser. No. 07/799,987 entitled "Method and 
Apparatus for Providing Message Information to Sub 
scribers in a Cable Television Terminal'. 
The channel identification information may also be 

used when an on-screen menu is used for channel selec 
tion, such as favorite channels, parental control chan 
nels, and program timer channels. A menuing system 
implementing these features is described in a commonly 
assigned application Ser, No. 07/800,836 entitled 
"Method and Apparatus for Providing an On-Screen 
User Interface for a Subscription Television Terminal", 
incorporated herein by reference. 

Also, the television screen may be blanked for a per 
iod such as one-half second, during a channel change to 
mask the poor picture quality while the new channel is 
being tuned. The channel identification information 
may appear on the blank screen to inform the user what 
will be tuned before it is visible on the screen. The 
channel identification information may be visible during 
high speed channel increment or channel decrement so 
the subscriber can identify the channels as they are 
passed. 

Additionally, the channel identification information 
is not limited to the channel identifiers discussed above. 
Thus, in accordance with another embodiment of the 
present invention, program identification information 
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may be presented. To implement this feature, NVM 414 
is downloaded with information from the headend 
which is arranged as shown in FIG. 12. Thus, NVM 414 
would include identifier numbers, times, and program 
identifiers. Each channel number is associated with one 
or more identifier numbers. When a channel is selected 
for viewing, the appropriate identifier number is re 
trieved and a comparison is done between a current real 
time determined by a system clock and a time stored in 
NVM 414 indicating when the associated program iden 
tification information is active. This program identifica 
tion information may include, but is not limited to, pro 
gram titles. Microprocessor 410 then retrieves the ap 
propriate program identifier and supplies the informa 
tion, along with the real time, the channel number, and 
the character codes for the letters CH to on-screen 
display 406. Thus, an on-screen overlay such as illus 
trated in FIG. 12 may be generated. 

It is to be understood that the invention is not limited 
to the illustrations described and shown herein which 
are deemed to be merely illustrative. The invention 
rather is intended to encompass all such modifications 
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which are within its spirit and scope as defined by the 
appended claims. 
We claim: 
1. A terminal device for use with a television receiver 

having a display screen, said terminal device compris 
1ng: 

tuning means for tuning signals having picture infor 
mation corresponding to respective channels; 

channel selecting means for selecting channels of the 
respective channels; 

storing means for storing a table including channel 
identification information items and identifier num 
bers respectively corresponding to each one of the 
channel identification information items and for 
storing a map for mapping channel numbers corre 
sponding to the respective channels to the identi 
fier numbers; 

a processor responsive to said channel selecting 
means for controlling said tuning means to tune a 
selected one of the channels and for utilizing said 
may and said table to determine the item of channel 
identification information corresponding to the 
selected channel; and 

a display screen control circuit responsive to said 
processor for controlling said display screen to 
display a channel identifier corresponding to the 
determined item of channel identification informa 
tion. 

2. The terminal device according to claim 1, wherein 
the channel identifier comprises alphanumeric display 
characters. 

3. The terminal device according to claim 1, wherein 
the channel identifier comprises up to four display char 
acterS. 

4. The terminal device according to claim 1, wherein 
said display screen control circuit further controls said 
display screen to display time of day information when 
the channel identifier is displayed. 

5. The terminal device according to claim 1, wherein 
said display screen control circuit includes a read only 
memory for storing a predetermined display character 
Set. 

6. The terminal device according to claim 5, wherein 
each of the character identification information items 
stored in said table comprises at least one character 
code corresponding to characters in the character set 
stored in said read only memory of said display screen 
control circuit. 

7. The method according to claim 6, wherein the 
channel identifier comprises alphanumeric display char 
acters. 

8. The method according to claim 6, wherein the 
channel identifier comprises up to four display charac 
ters. 

9. The method according to claim 6, wherein the step 
of storing said table comprises storing a prepro 
grammed portion of said table in a read only memory. 

10. The method according to claim 6, wherein the 
step of storing said table comprises storing at least a 
portion of said table in a non-volatile memory. 

11. The method according to claim 6, wherein the 
step of storing said table comprises storing a first por 
tion of said table in a read only memory and storing a 
second portion of said table in a non-volatile memory 
different than said read only memory. 

12. The terminal device according to claim 1, 
wherein said table of said storing means stores a set of 
93 channel identification information items. 



5,301,028 
13 

13. The terminal device according to claim 1, 
wherein said storing means comprises a read only mem 
ory of said processor for storing a preprogrammed 
portion of said table. 

14. The terminal device according to claim 13, 
wherein said storing means comprises a non-volatile 
memory for storing at least a portion of said table. 

15. The terminal device according to claim 14, 
wherein said non-volatile memory stores a portion of 
said table including up to thirty channel identification 
information items. 

16. The terminal device according to claim 14, 
wherein said read only memory stores a prepro 
grammed portion of said table including up to sixty 
three channel identification information items. 

17. The terminal device according to claim 1, 
wherein said display screen control circuit controls said 
display screen to display the channel identifier for a 
predetermined period of time. 

18. The terminal device according to claim 17, 
wherein the predetermined period of time is approxi 
mately four seconds. 

19. The terminal device according to claim 1, 
wherein said storing means includes a read only mem 
ory for storing a preprogrammed portion of said table 
and a non-volatile memory for storing a portion of said 
table downloadable from an external source. 

20. The terminal device according to claim 1, 
wherein said display screen is a rectangular screen and 
said display screen control circuit controls said display 
screen to display the channel identifier adjacent a cor 
ner thereof. 

21. A method for displaying channel identifiers on a 
television receiver having a display screen in a system 
with signals having picture information corresponding 
to respective channels, the method comprising the steps 
of: 

storing a table including channel identification infor 
mation items and identifier numbers respectively 
corresponding to each one of the channel identifi 
cation information items; 

storing a map for mapping channel numbers corre 
sponding to the respective channels to the identi 
fier numbers; 

tuning a selected channel; 
utilizing said map and said table to determine the item 
of channel identification information correspond 
ing to the selected channel; and 

displaying a channel identifier corresponding to the 
determined item of channel identification informa 
tion on said display screen. 

22. The method according to claim 21, wherein the 
step of storing a map for mapping channel numbers 
comprises storing a map in a non-volatile memory. 

23. Apparatus for use in a system for transmitting 
signals having picture information corresponding to 
respective channels and having a terminal device in 
cluding storing means for storing a first table including 
a set of channel identification information items and 
identifier numbers respectively corresponding to each 
one of the channel identification information items, said 
apparatus comprising: 
map generating means for generating a map for map 
ping the channel numbers corresponding to the 
respective channels to the identifier numbers in 
said first table; 

transmitting means for transmitting said map to said 
terminal device. 
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24. The apparatus according to claim 23, further 

comprising: 
means for generating a second table including addi 

tional channel identification items and identifier 
numbers respectively corresponding to each one of 
the additional channel identification information 
items, and 

wherein said map generating means generates a map for 
mapping the channel numbers corresponding to the 
respective channels to the identifier number in the first 
and second tables and said transmitting means transmits 
the second table and said map to said terminal device. 

25. A method of providing channel information in a 
system for transmitting signals having picture informa 
tion corresponding to respective channels to a terminal 
device, said terminal device including storing means for 
storing a first table including channel identification 
information items and identifier numbers respectively 
corresponding to each one of the channel identification 
information items, the method comprising the steps of: 

generating a map for mapping the channel numbers 
corresponding to the respective channels to the 
identifier numbers in said first table; 

transmitting said map to said terminal device. 
26. The method according to claim 25, further com 

prising the step of 
generating a second table including additional chan 

nel identification items and identifier numbers re 
spectively corresponding to each one of the addi 
tional channel identification information items, and 

wherein the step of generating a map comprises gener 
ating a map for mapping the channel numbers corre 
sponding to the respective channels to the identifier 
numbers in the first and second tables and the step to 
transmitting comprises the step of transmitting the sec 
ond table and said map to said terminal device. 

27. A television system comprising: 
a terminal device for use with a television receiver 
having a display screen, including: 
tuning means for tuning signals having picture 

information corresponding to respective chan 
nels; 

channel selecting means for selecting channels of 
the respective channels; 

storing means for storing a table including channel 
identification information items and identifier 
numbers respectively corresponding to each one 
of the channel identification information items 
and for storing a map for mapping channel num 
bers corresponding to the respective channels to 
the identifier numbers; 

a processor responsive to said channel selecting 
means for controlling said tuning means to tune a 
selected one of the channels and for utilizing said 
map and said table to determine the item of chan 
nel identification information corresponding to 
the selected channel; and 

a display screen control circuit responsive to said 
processor for controlling said display screen to 
display a channel identifier corresponding to the 
determined item of channel identification infor 
mation; and 

system control apparatus remotely located with 
respect to said terminal device, said apparatus com 
prising: 
map generating means for generating said map for 
mapping the channel numbers corresponding to 
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the respective channels to the identifier numbers 
in said table; 

transmitting means for transmitting said map to 
said terminal device. 

28. A method of providing channel information in 
system for transmitting signals having picture informa 
tion corresponding to respective channels to a terminal 
device, said terminal device including storing means for 
storing a table including channel identification informa 
tion items and identifier numbers respectively corre 
sponding to each one of the channel identification infor 
mation items, the method comprising the steps of 

generating a map at a system control location for 
mapping the channel numbers corresponding to the 15 
respective channels to the identifier numbers in 
said table; 

transmitting said map to a terminal device at a loca 
tion remote from said system control location; 

storing a table at said terminal device including chan- 20 
nel identification information items and identifier 
numbers respectively corresponding to each one of 
the channel identification information items; 

storing said map transmitted by said system control 
location at said terminal device; 25 

tuning a selected channel; 
utilizing said map and said table to determine the item 
of channel identification information correspond 
ing to the selected channel; and 

displaying a channel identifier corresponding to the 
determined item of channel identification informa 
tion on a display screen of a television receiver 
associated with said terminal device. 

29. A terminal device, comprising: 
tuning means for tuning signals having picture infor 

mation corresponding to respective channels; 
channel selecting means for selecting channels of the 

respective channels; 
storing means for storing a table including channel 40 

identification information items and identifier num 
bers respectively corresponding to each one of the 
channel identification information items and for 
storing a map for mapping channel numbers corre 
sponding to the channels to the identifier numbers; 45 

a display; 
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a processor responsive to said channel selecting 
means for controlling said tuning means to tune a 
selected one of the channels, for utilizing said table 
and said map to determine the item of channel 
identification information corresponding to the 
selected channel, and for controlling said display to 
display a channel identifier corresponding to the 
determined item of channel identification informa 
tion. 

30. The terminal device according to claim 29, 
wherein said display is an LED display. 

31. A terminal device for use with a television re 
ceiver having a display screen, said terminal device 
comprising: 
a clock; 
tuning means for tuning signals having picture infor 
mation corresponding to respective channels; 

channel selecting means for selecting channels of the 
respective channels; 

storing means for storing a table including program 
identification information items, times respectively 
corresponding to each one of the program identifi 
cation information items, and identifier numbers 
respectively corresponding to each one of the pro 
grammed identification information items and for 
storing a map for mapping channel mumbers corre 
sponding to the respective channels to the identi 
fier numbers; 

a processor responsive to said channel selecting 
means for controlling said tuning means to tune a 
selected one of the channels and for utilizing said 
map, said table, and a time of said clock to deter 
mine the item of program identification informa 
tion currently corresponding to the selected chan 
nel; and 

a display screen control circuit receiving the deter 
mined item of program identification information 
and controlling said display screen to display a 
program identifier corresponding to the item of 
program identification information. 

32. The terminal device according to claim 31, 
wherein said display screen is a rectangular display 
screen and said display screen control circuit controls 
said display screen to display the program identifier 
adjacent a corner thereof. 
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